MOST RECENT RESULTS TO DATE
This project report addresses one part of a 3-way collaboration between researchers (Drs. Robin Gerlach and Al Cunningham) at Montana State University's (MSU's) Center for Biofilm Engineering (CBE), (Dr. Brent Peyton at) the WSU/NSF IGERT Center for Multiphase Environmental Research (CMER) at Washington State University (WSU), and (Drs. William Apel and Frank Roberto at) the Biotechnology Department at the INEEL. Each part of this project is funded under a different contract with the Science Division of the US Department of Energy. The project is designed to evaluate the possibility to develop a subsurface remediation technology for mixed wastes at Department of Energy sites using a group of common soil bacteria of the genus Cellulomonas. We are seeking to gain a better understanding of microbial transformation of chromium, uranium, and carbon tetrachloride by Cellulomonas spp. in simulated subsurface environments. MSU's efforts have mostly focused on observing the ability of strain ES6 (most closely related to Cellulomonas hominis) to reduce Cr(VI) in the absence of a supplemental carbon source and how the Cr(VI) reduction activity can be enhanced by the addition of a carbon source. The carbon source screening identified molasses as a very efficient stimulator for Cr(VI) reduction activity and that the addition of electron shuttles such as humic substances or anthraquinone disulfonic acid can enhance the reduction rates significantly. The presence of iron minerals can also influence the rate and extent of Cr(VI) reduction. While the competition of oxidized iron minerals for the electrons needed for Cr(VI) reduction appears to be minimal, the presence of previously reduced iron minerals increases Cr(VI) reduction rates drastically indicating a chemical reaction between surface-associated ferrous iron and Cr(VI). The results of these studies are currently being summarized in a manuscript intended for peer review journal publication. In order to more closely investigate the mechanisms of Cr(VI) reduction, sucrose was chosen as the carbon source for future investigations so that the metabolic pathways involved in carbon source oxidation and Cr(VI) reduction can be investigated in more detail. The Cr(VI) reduction studies with starved cultures of strain ES6 indicate that the number of viable cells and the Cr(VI) reduction activity is decreasing with increasing starvation time but that the Cr(VI) reduction activity can be restored by the addition of sucrose as a carbon source. The lag time until Cr(VI) reduction is observed also increases with increasing starvation time. The results so far indicate that strain ES6 has some potential for long lasting Cr(VI) reduction activity. Carbon Tetrachloride (CT) reduction by strain ES6 has not been observed. It is possible though that the presence of iron minerals can enable strain ES6 to reduce CT. There are abundant reports in the literature describing the reductive transformation of chlorinated aliphatics by reduced iron minerals. MSU just received a Kinetic Phosphorescence Analyzer (ChemCheck Instruments, Richland, WA) that is now operational and will be used to conduct U(VI) reduction studies. 
